The purpose of this paper is to develop a mathematical model based on the use of video biomechanical analysis of dismounts off uneven bars. This scientific approach led to the organization of an experimental study using the following research methods: Analysis of specialized literature; Computerized video method, by using "Pinnacle Studio" program of video capture and processing and "Kinovea" and "Physics ToolKit" programs for biomechanical video analysis of sports technique; Method of mathematical modelling; Method of movement postural orientation for analysis of sports technique key elements; Statistical method, through "KyPlot" computerized program. The research was conducted between 2012 and 2014, and was attended by 16athletes aged 12 to 15, members of the Romanian national junior team. In this respect, 51 dismounts performed in three national competitions were analysed biomechanically; results of the kinematic and dynamic characteristics and performances achieved in competitions were statistically correlated. It was highlighted the correlative linear significance of the indicators of the kinematic and dynamic characteristics of the rotary motion around a fixed point on the apparatus -preparatory movement and around the transversal axis of GCG in the flight phase of dismounts consistent with the anthropometric, biomechanical and performance parameters of gymnasts for developing the mathematical model of dismounts off uneven bars in women's artistic gymnastics. The effective use of the linear statistical method in the mathematical modelling of the biomechanical characteristics and sports performances created the possibility to deepen the phasic preparation of sports training and to process more efficiently the modern didactic learning programs.
Introduction
At the present moment, artistic gymnastics has recorded remarkable progresses, reaching a really high level of development so that gymnasts' performances differ by new elements, increase of http: //dx.doi.org/10.15405/epsbs.2016 //dx.doi.org/10.15405/epsbs. .06.54 eISSN: 2357 //dx.doi.org/10.15405/epsbs. -1330 Selection and peer-review under responsibility of the Organizing Committee 392 difficulty, complexity and spectacular character of exercises, concomitantly with the improvement of technique and execution mastery (Arkaev & Suchilin, 2004; Potop, 2014; Vieru, 1997: 238) .
Analysing the technique of gymnastics exercises based on biomechanical positions, one shall use the "arithmetic" entry, involving operations of practical problems improvement (Smolevskij & Goverdovskij, 1999: 260) . In this context, it is obvious that every modern sport is based on different exercises depending on the general volume of the specific structure and material, the problem of motor skills transfer being highlighted differently (Gaverdovskij, 2007: 308) .
In conformity with the requirements and the specific character of women's artistic gymnastics apparatus, the elements on uneven bars can be divided into several structural groups, defined not only according to their execution way, but also according to their purpose, namely: handstands, hip circles (small and big), free passing over bars, somersaults and re-grasping, simple switches on longitudinal axis or made during different basic movements, transitions from one bar to another, mounts and dismounts (Bibire & Dobrescu, 2008: 40; Gaverdovskij, 2014; Grosu, 2004: 21; Vieru, 1997: 238) ; the dismounts off uneven bars correspond to the 6 th group of the International Code of Points, with the following difficulty groups and values: group B -0.2 points -double back tuck salto, group C -0.3 points -double back pike salto, and group D -0.4 points -double back tuck salto with 360° twist in the first salto.
In the specialized literature, the general problems of biomechanical analysis of contemporary technique and the knowledge of factors decisive for the technical training and contents of the optimization of gymnastics training are insufficiently treated and known. Current concerns in scientific research on the biomechanical issues in gymnastics and the characteristics of rotation routines were expressed by Crețu, Simăn, & Bărbulescu, 2004; Hiley & Yeadon, 2005 , 2007 Potop, Grad, & Boloban, 2013; Potop, 2014 etc. There are many studies that refer to the mathematical modelling in sport; in terms of artistic gymnastics, we shall refer to some of them, namely: "Mathematical modelling of locomotion of biomechanical system" (Pokatilov, 2013) ; "Modelling of young gymnasts' training process" (Hudolei, 2005) ; "Influence of the changes of mass-inertia characteristics of the bio-system modelling based on the biomechanical parameters of back giant on high bar" (Zagrevskij & Zagrevskij, 2005) ; "Mathematical modelling of back giant" (Crețu, Simăn, & Bărbulescu, 2004) etc.
The purpose of this paper is to develop a mathematical model based on the use of video biomechanical analysis of the dismounts off uneven bars.
Hypothesis of the paper. We believe that the effective use of mathematical modelling of the dismounts off uneven bars and of sports performances will create the possibility to deepen the phasic preparation of sports technique and to process more efficiently the modern didactic programs of learning.
Materials and methods
This scientific approach led to a study conducted with groups formed of 16 gymnasts of 12-15 years old, members of gymnastic Olympic team of Romania. The data needed for mathematical modelling were collected from 2012 to 2014, during the participation of the gymnasts under study in national http://dx.doi.org/10.15405/epsbs.2016 .06.54 eISSN: 2357 -1330 Table 1 presents the results of calculation of arithmetical mean and standard deviation of anthropometrical and biomechanical indicators necessary for the biomechanical analysis of uneven bars in women's artistic gymnastics. 
Results
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Note: "-" shows the relation between variables. Table 5 shows the matrix of the correlations between the characteristics of toes trajectory displacement and the kinematic and dynamic characteristics in the preparatory movement of sub-phase 2 -launching posture (SPh2-LP) and the performances achieved in competitions on uneven bars by junior gymnasts aged 12 to 15 years. 
Discussions and conclusions
The Table 2 which indicates a very good association of IR and RM 1 and RM 2 at toes, shoulders and arms. In the case of moderate or poor association, a special attention is required for the rotational movement of the respective segments ( Table 2 ).
The correlation between the angular characteristics of sports technique key elements of the dismounts off uneven bars and the performances achieved in competitions highlights inexistent associations between SPh1 with PDS in 2013; CP with PDS in 2014 and MP with TDS360° in 2013; the other relations are poor, moderate and very strong (Table 3) .
The results of the correlation between the characteristics of angular velocity, the resultant of energy and force with the trajectory of toes in SPh1 and SPh2-LP highlight poor, moderate and strong associations shown in Tables 4 and 5 ; the other relations are inexistent.
Based on the results of linear correlation indicators of the biomechanical characteristics of the back double salto dismounts on uneven bars (with back salto in tucked, pike and tucked with 360° twist), depending on the meaning of the correlations between the indicators of the mathematical model of the dismounts, there were developed linear-branched programs for each dismount separately and for each gymnast as well, using preparatory and aiding exercises for each key element of sports technique, control exercises and frequent mistakes.
In conclusion, the efficient use of mathematical modelling of biomechanical characteristics of the dismounts off uneven bars and of sports performances contributed to the thorough study of the phasic preparation of sports technique and to the more effective processing of modern didactic programs of learning.
